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PGPUB-FILING-TYPE: new 
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TITLE: Process for producing hydroxynitrile lyases 
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derivatization 
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=> s hydroxynitrile lyase/ cn 

LI 3 HYDROXYNITRILE LYASE/ CN 



=> d 1-3 

LI ANSWER 1 OF 3 REGISTRY COPYRIGHT 20 03 ACS on STN 

RN 112567-89-2 REGISTRY 

CN Lyase, acetone-cyanohydrin (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN (S) -Hydroxynitrile lyase 

CN . alpha. -Hydroxynitrile lyase 

CN Acetone-cyanohydrin lyase 

CN E.C. 4.1.2.37 

CN E.C, 4.1.2.39 

CN Hydroxynitrile lyase 

MF Unspecified 

CI MAN 

SR CA 

LC STN Files: AGRICOLA, BIOBUSINESS, BIOSIS, CA, CAPLUS , CAS REACT, C 
TOXCENTER, USPATFULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

67 REFERENCES IN FILE CA (1907 TO DATE) 

7 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
67 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 2 OF 3 REGISTRY COPYRIGHT 2003 ACS on STN 

RN 9075-38-1 REGISTRY 

CN Lyase, hydroxymandelonitrile (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN (S) -p -Hydroxymandelonitrile lyase 

CN E.C. 4.1.2.11 

CN Hydroxynitrile lyase 

CN S-Hydroxynitrilase 

CN S -Hydroxynitrile lyase 

CN S-Oxynitrilase 

MF Unspecified 

CI MAN 

LC STN Files: AGRICOLA, BIOBUSINESS, BIOSIS , CA, CAPLUS, CASREACT, C 
CHEMINFORMRX , CIN, PROMT, TOXCENTER, USPATFULL 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

73 REFERENCES IN FILE CA (1907 TO DATE) 

2 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

74 REFERENCES IN FILE CAPLUS (1907 TO DATE) 

LI ANSWER 3 OF 3 REGISTRY COPYRIGHT 2003 ACS on STN 
RN 9024-43-5 REGISTRY 

CN Lyase, mandelonitrile (9CI) (CA INDEX NAME) 

OTHER NAMES: 

CN E.C. 4.1.2.10 

CN Hydroxynitrile lyase 

CN Mandelonitrile lyase 

CN R-Hydroxynitrile lyase 

CN R-Oxynitrilase 

CN R-Oxynitrilase 

MF Unspecified 

CI MAN 

LC STN Files: AGRICOLA, BIOBUSINESS, BIOSIS, CA, CAPLUS, CASREACT, 

CHEMCATS, CHEMINFORMRX, CHEMLIST, CSCHEM, IFICDB, IFIPAT, IFIUDB, 
TOXCENTER, USPAT2 , USPATFULL 
Other Sources: EINECS** 

(**Enter CHEMLIST File for up-to-date regulatory information) 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

210 REFERENCES IN FILE CA (1907 TO DATE) 

4 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
212 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> d full his 



(FILE 1 HOME 1 ENTERED AT 13:24:28 ON 18 DEC 2003) 

FILE 1 REGISTRY 1 ENTERED AT 13:24:33 ON 18 DEC 2003 
LI 3 SEA ABB=ON PLU=ON HYDROXYNITRILE LYASE /CN 

D 1-3 

FILE 'HCAPLUS' ENTERED AT 13:25:00 ON 18 DEC 2003 
E PRUNUS SEROTINA/CT 
E E3+ALL 

FILE 'REGISTRY' ENTERED AT 13:25:42 ON 18 DEC 2003 
SET SMARTSELECT ON 
L2 SEL PLU=ON LI 1- CHEM : 18 TERMS 

SET SMARTSELECT OFF 

FILE 1 HCAPLUS 1 ENTERED AT 13:25:42 ON 18 DEC 2 003 
L3 378 SEA ABB = ON PLU=ON L2 

L4 17 SEA ABB=ON PLU=ON L3 (L) (PRUNUS SEROTINA) 

L5 16 SEA ABB=ON PLU=ON L4 AND PD<2 00101 16 

L6 6 SEA ABB = ON PLU=ON L5 AND (DNA OR CDNA OR NUCLEOTIDE OR 

POLYNUCLEOTIDE OR NUCLEIC ACID) 



«=> d ibib ab 1-6 



L6 ANSWER 1 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER : 
TITLE : 

AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
AB 



HCAPLUS COPYRIGHT 2003 ACS on STN 
1999:258627 HCAPLUS 
131:98302 

Molecular analysis of (R) - (+) -mandelonitrile lyase 
microheterogeneity in black cherry 
Hu, Zihua; Poulton, Jonathan E. 

Department of Biological Sciences, The University of 
Iowa, Iowa City, IA, 52242, USA 
Plant Physiology (1999), 119(4), 1535-1546 
CODEN: PLPHAY; ISSN: 0032-0889 
American Society of Plant Physiologists 
Journal 
English 

The f lavoprotein (R) - (+) -mandelonitrile lyase (MDL; EC 
4.1.2.10), which plays a key role in cyanogenesis in rosaceous stone 
fruits, occurs in black cherry (Prunus serotina Ehrh.) 

homogenates as several closely related isoforms. Biochem. and mol. biol . 
methods were used to investigate MDL microheterogeneity and function in 
this species. Three novel MDL cDNAs of high sequence identity 
(designated MDL2, MDL4, and MDL5) were isolated. Like MDL1 and MDL 3 
cDNAs (Z. Hu, J.E. Poulton [1997] Plant Physiol 115: 1359-1369), 
they had open reading frames that predicted a FAD-binding site, multiple 
N-glycosylation sites, and an N- terminal signal sequence. The N terminus 
of an MDL isoform purified from seedlings matched the derived amino acid 
sequence of the MDL 4 cDNA. Genomic sequences corresponding to 
the MDL1, MDL2, and MDL 4 cDNAs were obtained by polymerase chain 
reaction amplification of genomic DNA . Like the previously 
reported mdl3 gene, these genes are interrupted at identical positions by 
three short, conserved introns. Given their overall similarity, we 
conclude that the genes mdll, mdl2, mdl3, mdl4, and mdl5 are derived from 
a common ancestral gene and constitute members of a gene family. Genomic 
Southern-blot anal, showed that this family has approx. eight members. 
Northern-blot anal, using gene-specific probes revealed differential 
expression of the genes mdll, mdl2, mdl3, mdl4, and mdl5. 
REFERENCE COUNT: 60 THERE ARE 60 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L6 ANSWER 2 OF 6 HCAPLUS COPYRIGHT 2003 ACS on STN 
ACCESSION NUMBER: 1998:583095 HCAPLUS 

DOCUMENT NUMBER: 129:299647 

TITLE: Molecular cloning of the cDNA coding for the 

(R) -(+) -mandelonitrile lyase of Prunus amygdalus . 
Temporal and spatial expression patterns in flowers 
and mature seeds 

Suelves, Monica; Puigdomenech, Pere 

Dep. Genetica Molecular, CID-CSIC, Barcelona, E-08034, 
Spain 

Planta (1998), 206(3), 388-393 
CODEN: PLANAB; ISSN: 0032-0935 
Springer-Verlag 
Journal 
English 

A gene highly expressed in the floral organs of almond (Prunus amygdalus) 
and coding for the cyanogenic enzyme (R) -(+) -mandelonitrile lyase (EC 
4.1.2.10), has been identified and the full-length cDNA 

sequenced. The temporal expression pattern in maturing seeds and during 
floral development was analyzed by RNA blot, and the highest mRNA levels 
were detected in floral tissues. The spatial mRNA accumulation pattern in 
almond flower buds was also analyzed by in- situ hybridization. The mRNA 
levels were compared during seed maturation and floral development in 
fruit and floral samples from cultivars classified as homozygous or 
heterozygous for the sweet -almond trait or homozygous for the bitter 
trait. No correlation was found between these characteristics and levels 
of mandelonitrile lyase mRNA, suggesting that the presence of this protein 
is not the limiting factor in the prodn. of hydrogen cyanide. 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



L6 ANSWER 3 OF 6 HCAPLUS COPYRIGHT 2003 ACS on STN 



ACCESSION NUMBER: 1997:804853 HCAPLUS 

DOCUMENT NUMBER: 128:137053 

TITLE: Sequencing, genomic organization, and preliminary 

promoter analysis of a black cherry 
(R) - (+) -mandelonitrile lyase gene 

AUTHOR (S) : Hu, Zihua; Poulton, Jonathan E . 

CORPORATE SOURCE: Department of Biological Sciences, The University of 

Iowa, Iowa City, IA, 52242, USA 
SOURCE: Plant Physiology (1997), 115(4), 1359-1369 

CODEN: PLPHAY; ISSN: 0032-0889 
PUBLISHER: American Society of Plant Physiologists 

DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB The flavoprotein (R) - (+) -mandelonitrile lyase (MDL; EC 

4.1.2.10) plays a key role in cyanogenesis in rosaceous stone fruits. An 
MDL gene (mdl3) and its corresponding cDNA (MDL3) were isolated 
from black cherry (Prunus serotina) and characterized. 
The mdl3 gene contains 2292 bp of the 5' flanking region, the entire 
coding region, and 300 bp of the 3' flanking region. The coding region is 
interrupted by three short introns, of which one possesses the unusual 
GC-AG splice junction dinucleotides . This gene encodes a polypeptide of 
573 amino acids that includes a putative signal sequence, 13 potential 
N-glycosylation sites, and a presumptive FAD-binding site. To det. 
whether the 5 1 flanking region of the mdl3 gene is capable of driving MDL 
expression, it was fused to the .beta. -glucuronidase reporter gene for 
Agrobacterium-mediated transformation into tobacco. Matching endogenous 
MDL expression patterns, .beta. -glucuronidase staining was obsd. in 
maturing embryos and seeds; it also occurred in postembryonic tissues, 
esp. in assocn. with vascular tissues. After developing a homologous 
transient transformation system to facilitate identification of putative 
regulatory sequences, we demonstrated that 125 bp (-107 to +18) of the 5' 
flanking sequence of the mdl3 gene is sufficient for MDL expression in 
protoplasts derived from immature black cherry embryos. 

REFERENCE COUNT: 47 THERE ARE 47 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L6 ANSWER 4 OF 6 HCAPLUS COPYRIGHT 2003 ACS on STN 
ACCESSION NUMBER: 1997:142643 HCAPLUS 

DOCUMENT NUMBER: 126:235180 

TITLE : Molecular cloning of acetone cyanohydrin lyase from 

flax (Linum usitatissimum) . Definition of a novel 
class of hydroxynitrile lyases 

AUTHOR (S) : Trummler, Klaus; Wajant, Harald 

CORPORATE SOURCE: Institute of Cell Biology and Immunology, University 

of Stuttgart, Stuttgart, 70569, Germany 
SOURCE: Journal of Biological Chemistry (1997), 

272(8), 4770-4774 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
AB Acetone cyanohydrin lyase from Linum 

usitatissimum is a hydroxynitrile lyase (HNL) which is 

involved in the catabolism of cyanogenic glycosides in young seedlings of 
flax. The authors have isolated a full-length cDNA clone 
encoding L. usitatissimum HNL (LuHNL) from a cDNA expression 
library by immunoscreening. LuHNL cDNA was expressed in 
Escherichia coli and isolated from the resp. sol. fraction in an active 
form which was biochem. indistinguishable from the natural enzyme. An 
open reading frame of 1266 base pairs encodes for a protein of 45,780 kDa. 
The derived amino acid sequence shows no overall homologies to the to date 
cloned HNLs, but has significant similarities to members of the ale. 
dehydrogenase (ADH) family of enzymes. In particular, the cysteine and 
histidine residues responsible for coordination of an active site Zn2+ and 
a second structurally important Zn2+ in ale. dehydrogenases are conserved. 
Nevertheless, the authors found neither ale. dehydrogenase activity in 
LuHNL nor HNL activity in ADH. Moreover, well known inhibitors of ADHs, 
which interfere with the coordination of the active site Zn2 + , fail to 



affect HNL activity of LuHNL, suggesting principally different mechanisms 
of cyanohydrin cleavage and ale. oxidn. Interestingly, LuHNL like ADH and 
Prunus serotina (PsHNL) possesses an ADP-binding 

.beta. .alpha. .beta, unit motif, pointing to the possibility that the 
non-f lavoprotein PsHNL and the flavoprotein LuHNL have developed from two 
independent lines of evolution of a common ancestor with an ADP-binding 
. beta . . alpha . . beta . unit . 



REFERENCE COUNT: 



27 



THERE ARE 27 CITED REFERENCES AVAILABLE FOR THIS 
RECORD , ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L6 ANSWER 5 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



HCAPLUS COPYRIGHT 2003 ACS on STN 
1995:811505 HCAPLUS 
123 :334898 

Temporal and spatial expression of amygdalin hydrolase 
and (R) - (+) -mandelonitrile lyase in black cherry seeds 
Zheng, Liansheng; Poulton, Jonathan E. 
Dep. Biol. Sciences, Univ. Iowa, Iowa City, IA, 52242, 
USA 

Plant Physiology (1995), 109(1), 31-9 
CODEN: PLPHAY; ISSN: 0032-0889 
Dekker 
Journal 
English 

In black cherry (Prunus serotina Ehrh.) macerates, the 
cyanogenic diglucoside (R) -amygdalin undergoes stepwise degrdn. to HCN 
catalyzed by amygdalin hydrolase (AH), prunasin hydrolase, and (R) - (+) - 
mandelonitrile lyase (MDL) . A near full-length AH 
cDNA clone (pAHl), whose insert encodes the isoenzyme AH I, has 
been isolated and sequenced. AH I exhibits several features 
characteristic of .beta. -glucosidases of the BGA family, including their 
likely nucleophile center (isoleucine -threonine -glutamic 
acid-asparagine-glycine) and acid catalyst (asparagine-glutamic 
acid-proline/isoleucine) motifs. The temporal expression of AH and MDL in 
ripening fruit was analyzed by northern blotting. Neither mRNA was 
detectable until approx. 40 days after flowing (DAF) , when embryos first 
became visible to the naked eye. Both mRNAs peaked at approx. 4 9 DAF 
before declining to negligible levels when the fruit matured (82 DAF) . 
Taken together with enzyme activity data, these time courses suggest that 
AH and MDL expression may be under transcriptional control during fruit 
maturation. In situ hybridization anal, indicated that AH transcripts are 
restricted to the procambium, whereas MDL transcripts are localized within 
cotyledonary parenchyma cells. These tissue-specific distributions are 
consistent with the major locations of AH and MDL protein in mature seeds 
previously detd. by immunocytochem. (E. Swain, C.P.Li, and J.E. Poulton 
[1992] Plant Physiol 100:291-300) . 



L6 ANSWER 6 OF 6 HCAPLUS COPYRIGHT 2003 ACS on STN 

ACCESSION NUMBER: 1994:47094 HCAPLUS 

DOCUMENT NUMBER: 120:47094 

TITLE: Cloning of cDNA of Prunus 

serotina (R) - (+) -mandelonitrile 

lyase and identification of a putative 

FAD-binding site 

Cheng, I Ping; Poulton, Jonathan E. 

Dep. Biol. Sci., Univ. Iowa, Iowa City, IA, 52242, USA 
Plant and Cell Physiology (1993), 34(7), 
1139-43 

CODEN: PCPHA5; ISSN: 0032-0781 
Journal 
English 

A full-length cDNA clone encoding the flavoprotein (R) - (+) - 
mandelonitrile lyase was isolated from a black cherry ( 
Prunus serotina) cDNA expression library and 

sequenced. A putative FAD-binding site was identified near the N- terminus 
of this enzyme by comparing its deduced amino acid sequence with those of 
other FAD- and NAD-binding proteins. 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



=> d 15 ibib ab 1-16 



L5 . ANSWER 1 OF 16 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB The flavoprotein 



HCAPLUS COPYRIGHT 2 003 ACS on STN 
1999:258627 HCAPLUS 
131:98302 

Molecular analysis of (R) - (+) -mandelonitrile lyase 
microheterogeneity in black cherry 
Hu, Zihua; Poulton, Jonathan E. 

Department of Biological Sciences, The University of 
Iowa, Iowa City, IA, 52242, USA 
Plant Physiology (1999), 119(4), 1535-1546 
CODEN: PLPHAY; ISSN: 0032-0889 
American Society of Plant Physiologists 
Journal 
English 

(R) -(+) -mandelonitrile lyase (MDL; EC 
4,1.2.10), which plays a key role in cyanogenesis in rosaceous stone 
fruits, occurs in black cherry (Prunus serotina Ehrh.) 

homogenates as several closely related isoforms. Biochem. and mol. biol . 
methods were used to investigate MDL microheterogeneity and function in 
this species. Three novel MDL cDNAs of high sequence identity (designated 
MDL2, MDL4, and MDL 5) were isolated. Like MDL1 and MDL3 cDNAs (Z. Hu, 
J.E. Poulton [1997] Plant Physiol 115: 1359-1369), they had open reading 
frames that predicted a FAD -binding site, multiple N-glycosylation sites, 
and an N-terminal signal sequence. The N terminus of an MDL isoform 
purified from seedlings matched the derived amino acid sequence of the 
MDL4 cDNA. Genomic sequences corresponding to the MDL1, MDL 2 , and MDL4 
cDNAs were obtained by polymerase chain reaction amplification of genomic 
DNA. Like the previously reported mdl3 gene, these genes are interrupted 
at identical positions by three short, conserved introns. Given their 
overall similarity, we conclude that the genes mdll, mdl2, mdl3, mdl4, and 
mdl5 are derived from a common ancestral gene and constitute members of a 
gene family. Genomic Southern-blot anal, showed that this family has 
approx. eight members. Northern-blot anal, using gene-specific probes 
revealed differential expression of the genes mdll, mdl2, mdl3, mdl4, and 
mdl5. 



REFERENCE COUNT: 



60 



THERE ARE 60 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L5 ANSWER 2 OF 16 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 

LANGUAGE : 

AB Unavailable 



HCAPLUS COPYRIGHT 2003 ACS on STN 
1999:230470 HCAPLUS 
131:28519 

The mandelonitrile lyase gene 
family in Prunus serotina 

Hu, Zihua 

Univ. of Iowa, Iowa City, IA, USA 
(1998) 196 pp. Avail.: UMI , Order No. 
DA9904300 

From: Diss. Abstr. Int., B 1999, 59(9), 4632 

Dissertation 

English 



L5 ANSWER 3 OF 16 . HCAPLUS COPYRIGHT 2003 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB A gene highly 



1998:583 095 HCAPLUS 
129 :299647 

Molecular cloning of the cDNA coding for the 
(R) - (+) -mandelonitrile lyase of Prunus amygdalus . 
Temporal and spatial expression patterns in flowers 
and mature seeds 

Suelves, Monica; Puigdomenech, Pere 

Dep. Genetica Molecular, CID-CSIC, Barcelona, E- 08034, 
Spain 

Planta (1998), 206(3), 388-393 

CODEN: PLANAB; ISSN: 0032-0935 

Springer-Verlag 

Journal 

English 

expressed in the floral organs of almond (Prunus amygdalus) 



and coding for the cyanogenic enzyme (R) - (+) -mandelonitrile lyase (EC 
4.1.2.10), has been identified and the full-length cDNA sequenced. The 
temporal expression pattern in maturing seeds and during floral 
development was analyzed by RNA blot, and the highest mRNA levels were 
detected in floral tissues. The spatial mRNA accumulation pattern in 
almond flower buds was also analyzed by in- situ hybridization. The mRNA 
levels were compared during seed maturation and floral development in 
fruit and floral samples from cultivars classified as homozygous or 
heterozygous for the sweet -almond trait or homozygous for the bitter 
trait. No correlation was found between these characteristics and levels 
of mandelonitrile lyase mRNA, suggesting that the presence of this protein 
is not the limiting factor in the prodn. of hydrogen cyanide. 

L5 ANSWER 4 OF 16 HCAPLUS COPYRIGHT 2003 ACS on STN 
ACCESSION NUMBER: 1997:804853 HCAPLUS 

DOCUMENT NUMBER: 12 8:137053 

TITLE: Sequencing, genomic organization/ and preliminary 

promoter analysis of a black cherry 
(R) - (+) -mandelonitrile lyase gene 
AUTHOR (S) : Hu, Zihua; Poulton, Jonathan E . 

CORPORATE SOURCE: Department of Biological Sciences, The University of 

Iowa, Iowa City, IA, 52242, USA 
SOURCE: Plant Physiology (1997), 115(4), 1359-1369 

CODEN: PLPHAY; ISSN: 0032-0889 
PUBLISHER: American Society of Plant Physiologists 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl ish 

AB The flavoprotein (R) - (+) -mandelonitrile lyase (MDL; EC 

4.1.2.10) plays a key role in cyanogenesis in rosaceous stone fruits. An 
MDL gene (mdl3) and its corresponding cDNA (MDL3) were isolated from black 
cherry (Prunus serotina) and characterized. The mdl3 

gene contains 2292 bp of the 5' flanking region, the entire coding region, 
and 300 bp of the 3' flanking region. The coding region is interrupted by 
three short introns, of which one possesses the unusual GC-AG splice 
junction dinucleotides . This gene encodes a polypeptide of 573 amino 
acids that includes a putative signal sequence, 13 potential 
N-glycosylation sites, and a presumptive FAD-binding site. To det . 
whether the 5 1 flanking region of the mdl3 gene is capable of driving MDL 
expression, it was fused to the .beta. -glucuronidase reporter gene for 
Agrobacterium -mediated transformation into tobacco. Matching endogenous 
MDL expression patterns, .beta . -glucuronidase staining was obsd. in 
maturing embryos and seeds; it also occurred in post embryonic tissues, 
esp. in assocn. with vascular tissues. After developing a homologous 
transient transformation system to facilitate identification of putative 
regulatory sequences, we demonstrated that 125 bp (-107 to +18) of the 5' 
flanking sequence of the mdl3 gene is sufficient for MDL expression in 
protoplasts derived from immature black cherry embryos. 
REFERENCE COUNT: 47 THERE ARE 47 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L5 ANSWER 5 OF 16 HCAPLUS COPYRIGHT 2003 ACS on STN 
ACCESSION NUMBER: 1997:142643 HCAPLUS 

DOCUMENT NUMBER: 126:235180 

TITLE: Molecular cloning of acetone cyanohydrin lyase from 

flax (Linum usitatissimum) . Definition of a novel 
class of hydroxynitrile lyases 

AUTHOR (S): Trummler, Klaus; Wajant, Harald 

CORPORATE SOURCE: Institute of Cell Biology and Immunology, University 

of Stuttgart, Stuttgart, 70569, Germany 
SOURCE: Journal of Biological Chemistry (1997), 

272(8), 4770-4774 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
AB Acetone cyanohydrin lyase from Linum 

usitatissimum is a hydroxynitrile lyase (HNL) which is 

involved in the catabolism of cyanogenic glycosides in young seedlings of 



flax. The authors have isolated a full-length cDNA clone encoding L. 
usitatissimum HNL (LuHNL) from a cDNA expression library by 
immunoscreening. LuHNL cDNA was expressed in Escherichia coli and 
isolated from the resp. sol. fraction in an active form which was biochem. 
indistinguishable from the natural enzyme. An open reading frame of 1266 
base pairs encodes for a protein of 45,780 kDa. The derived amino acid 
sequence shows no overall homologies to the to date cloned HNLs, but has 
significant similarities to members of the ale. dehydrogenase (ADH) family 
of enzymes. In particular, the cysteine and histidine residues 
responsible for coordination of an active site Zn2+ and a second 
structurally important Zn2+ in ale. dehydrogenases are conserved. 
Nevertheless, the authors found neither ale. dehydrogenase activity in 
LuHNL nor HNL activity in ADH. Moreover, well known inhibitors of ADHs, 
which interfere with the coordination of the active site Zn2+, fail to 
affect HNL activity of LuHNL, suggesting principally different mechanisms 
of cyanohydrin cleavage and ale. oxidn. Interestingly, LuHNL like ADH and 
Prunus serotina (PsHNL) possesses an ADP-binding 

.beta. .alpha. .beta, unit motif, pointing to the possibility that the 
non-f lavoprotein PsHNL and the flavoprotein LuHNL have developed from two 
independent lines of evolution of a common ancestor with an ADP-binding 
. beta . . alpha . . beta . unit . 
REFERENCE COUNT: 27 THERE ARE 27 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 1995:811505 HCAPLUS 

DOCUMENT NUMBER: 123:334898 

TITLE: Temporal and spatial expression of amygdalin hydrolase 

and (R) - (+) -mandelonitrile lyase in black cherry seeds 
AUTHOR (S) : Zheng, Liansheng; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Biol. Sciences, Univ. Iowa, Iowa City, IA, 52242, 

USA 

SOURCE: Plant Physiology (1995), 109(1), 31-9 

CODEN: PLPHAY; ISSN: 003 2-0889 
PUBLISHER: Dekker 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In black cherry (Prunus serotina Ehrh.) macerates, the 

cyanogenic diglucoside (R) -amygdalin undergoes stepwise degrdn. to HCN 
catalyzed by amygdalin hydrolase (AH), prunasin hydrolase, and (R) - (+) - 
mandelonitrile lyase (MDL) . A near full-length AH cDNA 

clone (pAHl) , whose insert encodes the isoenzyme AH I, has been isolated 
and sequenced. AH I exhibits several features characteristic of 
.beta. -glucosidases of the BGA family, including their likely nucleophile 
center (isoleucine- threonine -glutamic acid-asparagine-glycine) and acid 
catalyst (asparagine-glutamic acid-proline/isoleucine) motifs. The 
temporal expression of AH and MDL in ripening fruit was analyzed by 
northern blotting. Neither mRNA was detectable until approx. 4 0 days 
after flowing (DAF) , when embryos first became visible to the naked eye. 
Both mRNAs peaked at approx. 49 DAF before declining to negligible levels 
when the fruit matured (82 DAF) . Taken together with enzyme activity 
data, these time courses suggest that AH and MDL expression may be under 
transcriptional control during fruit maturation. In situ hybridization 
anal, indicated that AH transcripts are restricted to the procambium, 
whereas MDL transcripts are localized within cotyledonary parenchyma 
cells. These tissue-specific distributions are consistent with the major 
locations of AH and MDL protein in mature seeds previously detd. by 
immunocytochem . (E. Swain, C.P.Li, and J.E. Poulton [1992] Plant Physiol 
100:291-300) . 
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AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



HCAPLUS COPYRIGHT 2003 ACS on STN 
1995:273430 HCAPLUS 
122 :51429 

Immunocytochemical localization of prunasin hydrolase 

and mandelonitrile lyase in stems 

and leaves of Prunus serotina 

Swain, Elisabeth; Poulton, Jonathan E. 

Dep. Biol. Sci., Univ. Iowa, Iowa City, IA, 52242, USA 
Plant Physiology (1994), 106(4), 1285-91 



CODEN: PLPHAY; ISSN: 0032-0889 
PUBLISHER: American Society of Plant Physiologists 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In macerates of black cherry (P. serotina) leaves and stems, (R) -prunasin 
is catabolized to HCN, benzaldehyde, and D-glucose by the sequential 
action of prunasin hydrolase (E.C. 3.2.1.21) and (R) - (+) -mandelonitrile 
lyase (E.C. 4.1.2.10). Immunocytochem. techniques have shown that within 
these organs prunasin hydrolase occurs within the vacuoles of phloem 
parenchyma cells. In arborescent leaves, mandelonitrile lyase was also 
located in phloem parenchyma vacuoles, but comparison of serial sections 
revealed that these two degradative enzymes are usually localized within 
different cells. 
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ACCESSION NUMBER: 1994:676851 HCAPLUS 

DOCUMENT NUMBER : 121:276851 

TITLE : Utilization of amygdalin during seedling development 

of Prunus serotina 
AUTHOR(S): Swain, Elisabeth; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Biol. Sciences, The Univ. of Iowa, Iowa City, IA, 

52242, USA 

SOURCE: Plant Physiology (1994), 106(2), 437-45 

CODEN: PLPHAY; ISSN: 0032-0889 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Cotyledons of mature black cherry (P. serotina) seeds contain the 

cyanogenic diglucoside (R) -amygdalin. The levels of amygdalin, its 
corresponding monoglucoside (R) -prunasin, and the enzymes that metabolize 
these cyanoglyco sides were measured during the course of seedling 
development. During the first 3 wk following imbibition, cotyledonary 
amygdalin levels declined by >8 0%, but free hydrogen cyanide was not 
released to the atm. Concomitantly, prunasin, which was not present in 
mature, ungerminated seeds, accumulated in the seedling epicotyls, 
hypocotyls, and cotyledons to levels approaching 4 .mu.mol per seedling. 
Whether this prunasin resulted from amygdalin hydrolysis remains unclear, 
however, because these organs also possess UDPG : mandelonitrile 
glucosyltransf erase, which catalyzes de novo prunasin biosynthesis. The 
redn. in amygdalin levels was paralleled by declines in the levels of 
amygdalin hydrolase (AH) , prunasin hydrolase (PH) , mandelonitrile lyase 
(MDL) , and .beta. -cyanoalanine synthase. At all stages of seedling 
development, AH and PH were localized by immunocytochem. within the 
vascular tissues. In contrast, MDL occurred mostly in the cotyledonary 
parenchyma cells but also present in the vascular tissues. Soon after 
inhibition, AH, PH, and MDL were found within protein bodies but were 
later detected in vacuoles derived from these organelles. 
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ACCESSION NUMBER: 1994:47094 HCAPLUS 

DOCUMENT NUMBER: 120:47094 

TITLE : Cloning of cDNA of Prunus serotina 

(R) - (+) -mandelonitrile lyase and 

identification of a putative FAD-binding site 
AUTHOR (S): Cheng, I Ping; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Biol . Sci . , Univ. Iowa, Iowa City, IA, 52242, USA 

SOURCE: Plant and Cell Physiology (1993), 34(7), 

1139-43 

CODEN: PCPHA5; ISSN: 0032-0781 
DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i sh 

AB A full-length cDNA clone encoding the flavoprotein (R) - (+) - 
mandelonitrile lyase was isolated from a black cherry ( 
Prunus serotina) cDNA expression library and sequenced. 
A putative FAD-binding site was identified near the N-terminus of this 
enzyme by comparing its deduced amino acid sequence with those of other 
FAD- and NAD-binding proteins. 
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ACCESSION NUMBER: 1994:4491 HCAPLUS 



DOCUMENT NUMBER: 12 0:4491 

TITLE : Enzymology of cyanogenesis in rosaceous stone fruits 

AUTHOR (S) : Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Biol. Sci . , Univ . Iowa, Iowa City, IA, 52242, USA 

SOURCE: ACS Symposium Series (1992) , 

533 (-Glucosidases) , 170-90 

CODEN: ACSMC8; ISSN: 0097-6156 
DOCUMENT TYPE: Journal; General Review 

LANGUAGE : Engl i sh 

AB A review with 43 ref s . Mature black cherry (Prunus 

serotina) seeds accumulate the cyanogenic diglycoside 
(R) -amygdalin (the .beta , -gent iobioside of (R) -mandelonitrile) . Upon 
tissue disruption, amygdalin is rapidly catabolized to HCN and 
benzaldehyde by the enzymes amygdalin hydrolase, prunasin hydrolase and 
mandelonitrile lyase. These glycoproteins were purified 

to homogeneity and their major kinetic and mol. properties characterized. 
Aspects of the temporal and spatial regulation of cyanogenesis in maturing 
cherry fruits were investigated using monospecific polyclonal antisera 
raised against each of the deglycosylated proteins. The three catabolic 
enzymes, which first appeared within developing seeds about six weeks 
after flowering, were localized at the tissue and subcellular levels by 
colloidal gold immunocytochem. Amygdalin hydrolase and prunasin hydrolase 
were found specifically within protein bodies of the procambium, while 
mandelonitrile lyase was primarily located within 

protein bodies of the cotyledonary parenchyma cells and with lesser amts. 
within the procambium. Amygdalin localization, which would reveal how 
premature cyanogenesis is avoided in undamaged seeds, is under 
investigation. 
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ACCESSION NUMBER: 1992:630166 HCAPLUS 

DOCUMENT NUMBER: 117:230166 

TITLE: Tissue and subcellular localization of enzymes 

catabolizing (R) -amygdalin in mature Prunus serotina 
seeds 

AUTHOR (S) : Swain, Elisabeth; Li, Chun Ping; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Biol . Sci., Univ. Iowa, Iowa City, IA, 52242, USA 

SOURCE: Plant Physiology (1992), 100(1), 291-300 

CODEN: PLPHAY; ISSN: 0032-0889 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In black cherry (Prunus serotina) homogenates, 

(R) -amygdalin is catabolized to HCN, benzaldehyde, and D-glucose by the 
sequential action of amygdalin hydrolase, prunasin hydrolase, and 
mandelonitrile lyase. The tissue and subcellular 

localizations of these enzymes were detd. within intact black cherry seeds 
by direct enzyme anal., immunoblotting, and colloidal gold immunocytochem. 
techniques. The two .beta. -glucosidases are restricted to protein bodies 
of the procambium, which ramifies throughout the cotyledons. Although 
amygdalin hydrolase occurred within the majority of procambial cells, 
prunasin hydrolase was confined to the peripheral layers of this 
meristematic tissue. Highest levels of mandelonitrile 
lyase were obsd. in the protein bodies of the cotyledonary 
parenchyma cells, with lesser amts. in the procambial cell protein bodies. 
The residual endosperm tissue had insignificant levels of amygdalin 
hydrolase, prunasin hydrolase, and mandelonitrile lyase 
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HCAPLUS COPYRIGHT 2 003 ACS on STN 
1992:252226 HCAPLUS 
116:252226 

Development of the potential for cyanogenesis in 
maturing black cherry (Prunus serotina Ehrh.) fruits 
Swain, Elisabeth; Li, Chun Ping; Poulton, Jonathan E. 
Dep. Bot., Univ. Iowa, Iowa City, IA, 52242, USA 
Plant Physiology (1992), 98(4), 1423-8 
CODEN: PLPHAY; ISSN: 0032-0889 
Journal 
English 



AB B-iochem. changes related to cyanogenesis (HCN prodn.) were monitored 
« ■ during maturation of black cherry (Prunus serotina) 

fruits. At weekly intervals from flowering until maturity, fruits (or 
selected parts thereof) were analyzed for (a) fresh and dry wts., (b) 
prunasin and amygdalin levels, and (c) levels of the catabolic enzymes 
amygdalin hydrolase, prunasin hydrolase, and mandelonitrile 
lyase. During phase I (0-28 days after flowering [DAF] ) , immature 
fruits accumulated prunasin (mean: 3 .mu .mol/f ruit) but were acyanogenic 
because they lacked the above enzymes. Concomitant with cotyledon 
development during mid-phase II, the seeds began accumulating both 
amygdalin (mean: 3 .mu .mol . seed) and the catabolic enzymes and were highly 
cyanogenic upon tissue disruption. Meanwhile, prunasin levels rapidly 
declined and were negligible by maturity. During phases II (2 9-65 DAF) 
and III (66-81 DAF) , the pericarp also accumulated amygdalin, whereas its 
prunasin content declined toward maturity. Lacking the catabolic enzymes, 
the pericarp remained acyanogenic throughout all developmental stages. 
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ACCESSION NUMBER: 1991:579400 HCAPLUS 

DOCUMENT NUMBER: 115:179400 

TITLE: Immunocytochemical localization of 

mandelonitrile lyase in mature black 
cherry (Prunus serotina Ehrh.) 
seeds 

AUTHOR (S) : Wu, Hua Cheng; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Bot . , Univ. Iowa, Iowa City, IA, 52242, USA 

SOURCE: Plant Physiology (1991), 96(4), 1329-37 

CODEN: PLPHAY ; ISSN: 003 2-0889 
DOCUMENT TYPE: Journal 
LANGUAGE : Engli sh 

AB Mandelonitrile lyase (MDL, EC 4.1.2.10), which catalyzes the reversible 
dissocn. of (R) - (+) -mandelonitrile to benzaldehyde and hydrogen cyanide, 
was purified to apparent homogeneity from mature black cherry (P. 
serotina) seeds by conventional protein purifn. techniques. This 
flavoprotein is monomeric with a subunit mol. mass of 57 kilodaltons. 
Glycoprotein character was shown by its binding to the affinity matrix Con 
A-Sepharose 4B with subsequent elution by . alpha . -methyl -p-glucoside . 
Upon chem. deglycosylation by trif luoromethanesulf onic acid, the mol. mass 
was reduced to 50.9 kilodaltons. Two-dimensional gel anal, of 
deglycosylated MDL revealed the presence of several subunit isoforms of 
similar mol. mass but differing slightly in isoelec. point. Polyclonal 
antibodies were raised in New Zealand white rabbits against deglycosylated 
and untreated MDL. Antibody titers were detd. by enzyme linked 
immunosorbent and dot immunobinding assays, while their specificities were 
assessed by Western immunoblot anal. Antibodies raised against untreated 
lyase recognized several proteins in addn. to MDL. In contrast, antisera 
raised against deglycosylated MDL were monospecific and were utilized for 
developmental and immunocytochem. localization studies. SDS-PAGE and 
immunoblotting anal, of seed proteins during fruit maturation showed that 
MDL first appeared in seeds shortly after cotyledons began development. 
In cotyledon cells of mature seeds, MDL was localized primarily in the 
cell wall with lesser amts. in the protein bodies, whereas in endosperm 
cells, this labeling pattern was reversed. N- terminal sequence data was 
gathered for future mol. approaches to the question of MDL 
microheterogeneity . 
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DOCUMENT NUMBER: 114:22 5718 

TITLE : Purification, characterization, and immunocytochemical 

localization of mandelonitrile lyase 
from mature Prunus serotina seeds 

AUTHOR (S) : Wu, Hua Cheng 

CORPORATE SOURCE: Univ. Iowa, Iowa City, IA, USA 

SOURCE: (1990) 211pp. Avail.: Univ. Microfilms 

Int., Order No. DA9103280 

From: Diss. Abstr. Int. B 1991, 51(9), 4153 
DOCUMENT TYPE: Dissertation 
LANGUAGE : Engl i sh 



AB Unavailable 
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DOCUMENT NUMBER: 111:36548 

TITLE: Localization and catabolism of cyanogenic glycosides 

AUTHOR (S) : Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Bot . , Univ. Iowa, Iowa City, IA, 52242, USA 

SOURCE : Ciba Foundation Symposium (1988), 

140 (Cyanide Compd. Biol.), 67-91 

CODEN: CIBSB4; ISSN: 0300-5208 
DOCUMENT TYPE: Journal; General Review 

LANGUAGE : Engl i sh 

AB A review with 18 refs. The catabolism of cyanogenic glycosides is 
initiated by cleavage of the carbohydrate moiety by one or more 
.beta. -glycosidases, which yields the corresponding . alpha. - 
hydroxynitrile. Investigation of highly purified .beta. -glycosidases from 
plants contg. cyanogenic disaccharides has now indicated that these 
compds. may be degraded via 2 distinct pathways, depending on the plant 
species. .beta. -Glycosidases from Davallia trichomanoides and Vicia 
angustifolia hydrolyzed (R) -vicianin and (R) -amygdalin at the 
aglycon-disaccharide bond producing mandelonitrile and the corresponding 
disaccharide. Alternatively, hydrolysis of cyanogenic disaccharides in 
Prunus serotina, almonds, and Linum usitatissimum 

involves stepwise removal of the sugar residues. The nature of these 
enzymes and of other .beta. -glycosidases responsible for hydrolysis of 
simple cyanogenic monosaccharides is discussed. Hydroxynitriles may 
decomp. either spontaneously or enzymically in the presence of a 
hydroxynitrile lyase (I) to produce HCN and an aldehyde 
or ketone. The major kinetic and mol . properties of I purified from 
species accumulating arom. and aliph. cyanogens are reviewed. 
Cyanogenesis occurs rapidly only after cyanogenic plant tissues are 
macerated, allowing glycosides access to their catabolic enzymes. The 
possible nature of the compartmentation which prevents cyanogenesis under 
normal conditions is discussed in relation to tissue and subcellular 
localizations of cyanogens and catabolic enzymes. 
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DOCUMENT NUMBER: 105:20837 

TITLE: Isolation and characterization of multiple forms of 

mandelonitrile lyase from mature 
black cherry (Prunus serotina 

Ehrh . ) seeds 

AUTHOR (S): Yemm, Robert S.; Poulton, Jonathan E. 

CORPORATE SOURCE: Dep. Bot . , Univ. Iowa, Iowa City, IA, 52242, USA 

SOURCE: Archives of Biochemistry and Biophysics (1986 

) , 247 (2) , 440-5 

CODEN: ABBIA4; ISSN: 00 03-9861 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Five multiple forms (forms 1-5) of mandelonitrile lyase (EC 4.1.2.10) 

which catalyze the decompn. of maldelonitrile to benzaldehyde and HCN were 
extensively purified from seeds of black cherry (P. serotina) by 
concanavalin A (Con A) -Sepharose 4B chromatog. and chromatof ocusing. 
These forms were monomers which differed only slightly in mol. wt. 
(57,000-59,000) and pi (4.58-4.63), but heterogeneity in their 
carbohydrate side-chains was suggested by Con A-Sepharose 4B chromatog. 
The absorption spectra of the predominating forms 4 and 5 showed max. at 
278, 380, and 460 nm, indicative of flavoprotein character. Detailed 
comparative kinetic studies of forms 4 and 5 revealed few significant 
differences in behavior. Both proteins showed pH optima between 6.0 and 
7.0, had identical Km values (0.17 mM) for (R, S) -mandelonitrile, and 
retained similar activities upon storage at 4 and -20. degree.. Neither 
form exhibited a metal ion requirement, and both were affected similarly 
by metal salts, .beta. -mercaptoethanol, and SH-group reagents. Benzoic 
acid, p-hydroxybenzyl ale, and benzyl ale. inhibited both forms. 
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